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BASIC-ABSTRACT: 

NOVELTY - The pillar- type elliptical bumps (Bl) are mounted in a substrate such 
that the narrowed edges (Rl) face the periphery of semiconductor element. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for liquid crystal 
display. 

USE - Integrated circuit (IC) chip, LSI chip used in liquid crystal display (LCD) 
(claimed), computer, etc. 

ADVANTAGE - The bumps are arranged uniformly, so that the paste-like material flows 
in the direction of periphery smoothly, without the generation of air bubbles. 

DESCRIPTION OF DRAWING (S) - The figure shows the top view of the semiconductor 
element and perspective view of the bump. 

Pillar-type elliptical bumps Bl 
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♦NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display with which semiconductor 
devices, such as IC chip and an LSI chip, and the semiconductor device of those were mounted. 
[0002] 

[Description of the Prior Art] Since what has the bump who is the electrode of the letter of a projection 
as semiconductor devices, such as IC chip and an LSI chip, is advantageous to the miniaturization of the 
substrate for semi-conductor mounting, modular thin-shape-izing, etc., it is mostly used on electronic 
equipment, such as various computers and a liquid crystal display. Many approaches, such as the 
approach of a pewter, gold (Au), silver (Ag), copper (Cu), lead (Pd), nickel (nickel), etc. being used, and 
the bump who is the electrode of this letter of a projection printing a cream-like pewter as that quality of 
the material, on the bump who formed with the approach by the photolithography and plating, or a 
photolithography and plating, and forming, and the so-called imprint bump method, exist from the 
former. 

[0003] As an approach of mounting such a semiconductor device with a bump in a substrate by face 
down, various approaches are proposed from the former. The typical approach is as follows. There is the 
approach of 1st forming a bump the shape of a globular form and in the shape of a semi -sphere with a 
pewter, considering as the so-called pewter bump, making carry out melting solidification of the pewter 
bump by the reflow, and connecting with the electrode of a substrate first. In addition, it considers as the 
golden bump who formed the bump bygold, and the precoat of the pewter is carried out by plating etc. 
on the electrode of a substrate, and it solders by the reflow like the above-mentioned approach, and 
preferably, in order to secure the junction force of a semiconductor device and a substrate, there is also 
an approach by which the resin for the closures is enclosed. 

[0004] Next, it faces 2nd mounting a semiconductor device, and the whole wearing field on a substrate 
is covered, a paste-like ingredient or a film-like ingredient is supplied, a semiconductor device is 
positioned with a wearing machine from on the, and there is a method of stiffening a paste-like 
ingredient etc. with heating and a pressurization means. As a paste-like ingredient or a film-like 
ingredient, there are anisotropy electric conduction film (Anisotropic Conductive Film:ACF), 
thermocompression bonding insulation hardening resin, etc. 

[0005] Next, after facing mounting a semiconductor device, imprinting ingredients, such as anisotropy 
electric conduction film (Anisotropic Conductive Film: ACF) and electroconductive glue (conductive 
paste), only on the bump of a semiconductor device and stiffening [ 3rd ] this with a heating means, the 
resin for the closures for securing these junction is slushed between a semiconductor device and a 
substrate, and there is a method of stiffening this. Although it is usual that a cross section is gold of a 
square-like column type (rectangular parallelepiped) or a forward circular-like column type (cylinder 
mold) as a bump of the 2nd approach and the 3rd approach, pewter PAMPU may be used at this tip of a 
golden bump, forming it in it the shape of a globular form, and in the shape of a semi-sphere (bump of 
multilayer structure). 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as for a bump array, a pitch tends to become 
narrow with the densification of a semiconductor device in recent years, and the further miniaturization 
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* * of the substrate for semi-conductor mounting (a bump's formation of a fine pitch). And as shown in 
drawing 12 and drawing 1313 , the further fine pitch-ization of the bump B who considered Bump's B 
array as so-called two or more arrays of an alternate configuration is progressing. 
[0007] On the other hand, in mounting of the semiconductor device in a liquid crystal display, there is 
COG (chip on glass) mounting which connects a direct semiconductor device to the electrode terminal 
on a glass substrate. Although the flexible substrate made from plastics may be used instead of a glass 
substrate (this may be called COF (chip on flexible) and COP (chip on plastic)), it is expected that these 
COG mounting etc. becomes in use from now on in the field of a liquid crystal display with remarkable 
miniaturization and thin-shape-izing of a liquid crystal panel. Mounting of a semiconductor device IC 
which they are used by the anisotropy electric conduction film and electroconductive glue in COG 
mounting, ****ing, and has the golden bump B of the above-mentioned configuration is usual. 
[0008] However, although mounted by facing mounting a semiconductor device IC in the substrate for 
semi-conductor mounting, and making the ingredient of the shape of the shape of a paste, such as resin 
for the closures which close the anisotropy electric conduction film, electroconductive glue, a 
semiconductor device, and a substrate, and a film intervene, it have the problem which the situation, i.e., 
the situation which check a fluidity, where of a paste-like ingredient etc. do not spread smoothly in the 
direction of a periphery of a semiconductor device IC ( the direction of a lower stream of a river) 
produce with the above-mentioned bump B configuration. 

[0009] As shown in drawing 12 , when the cross section is the semiconductor device IC of the bump B 
who is a square-like column type (rectangular parallelepiped), the conductive particle of the shape of a 
paste, a film-like ingredient, and the anisotropy electric conduction film (ACF) may incline and spread 
around Bump B, or air comes to be pushed in and, specifically, air bubbles K may be made. If it cools 
where these air bubbles K are made, a semiconductor device and a substrate are made to produce a crack 
by the difference in the coefficient of thermal expansion of a paste-like ingredient and air, or when 
especially the anisotropy electric conduction film (ACF) is used, a conductive particle will condense 
around air bubbles K, and the problem of making it short-circuit horizontally etc. will be induced. 
Moreover, when Bump B was the column type (cylinder mold) of a right round shape, as shown in 
drawing 13 , the bias and the situation (situation which checks a fluidity) which does not spread equally 
to a mounting field were produced in the direction in which breadth, such as a paste-like ingredient, 
becomes parallel to a bump train. When these problems consist of a case where especially Bump's B 
pitch is narrow, and two or more trains, the inclination is remarkable and the problem will become big. 
[0010] Moreover, in COG mounting, since the substrate for semi-conductor mounting other than the 
above-mentioned problem was made into one substrate of a liquid crystal panel, and one, when a paste- 
like ingredient etc. did not spread in the direction of a periphery smoothly, it has a possibility of 
becoming the load stress at the time of carrying out thermocompression bonding of the semiconductor 
device, and the yield of a direct liquid crystal panel might be influenced. 

[001 1] And in the thing of a rectangular parallelepiped or a cylinder mold, while excelling in connection 
dependability, in fine pitch-ization of a bump of a certain thing, the limitation had produced the 
advantage of being easy to manufacture in a manufacture process today when a bump's fine pitch-ization 
is demanded. 

[0012] Then, the purpose of this invention is faced mounting a semiconductor device in the substrate for 
semi-conductor mounting, and it is to offer the liquid crystal display with which the semiconductor 
device which can attain a bump's fine pitch-ization, and its semiconductor device were mounted while it 
secures the homogeneous broadening of smooth flow, such as a paste-like ingredient which is not made 
to generate air bubbles. 
[0013] 

[Means for Solving the Problem] In the semiconductor device which has the bump by whom the 
semiconductor device of this invention according to claim 1 is mounted in the substrate for semi- 
conductor mounting through the ingredient of the shape of the shape of a paste, and a film, the cross 
section is an elliptical column type or the column type which has the streamline shape of bilateral 
symmetry narrow in the cross section, and the above-mentioned bump is characterized by arranging the 
part used as narrow [ these ] toward the direction of a periphery of a semiconductor device. 
[0014] In the semiconductor device which has the bump by whom the semiconductor device of this 
invention according to claim 2 is mounted in the substrate for semi-conductor mounting through the 
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* m ingredient of the shape of the shape of a paste, and a film the above-mentioned bump It is the column 
type of the rhombus configuration where the cross section is long and slender, or the column type which 
has the part from which the cross section serves as narrow by the shape of a polygon long and slender in 
the direction of axial symmetry and its symmetry line, and is characterized by arranging the part used as 
narrow [ these ] toward the direction of a periphery of a semiconductor device. 

[0015] According to these claims 1 or invention according to claim 2, in case a semiconductor device is 
mounted in the substrate for semi-conductor mounting through a paste-like ingredient etc., spread in 
homogeneity so that a paste-like ingredient etc. may flow in the direction of a periphery of a 
semiconductor device, but Since the bump who has the above-mentioned configuration and directivity 
becomes narrow toward the direction of a periphery of a semiconductor device It is lost that the 
conductive particle of breadth, a paste-like ingredient, and the anisotropy electric conduction film (ACF) 
inclines toward homogeneity, or the air bubbles by the fluidity of a paste-like ingredient etc. being 
checked are generated so that a paste-like ingredient etc. may flow smoothly in the direction of a 
periphery of a semiconductor device. Moreover, the conventional cross section can attain a bump f s fine 
pitch-ization as compared with the thing of a square-like column type (rectangular parallelepiped) or a 
forward circular-like column type (cylindrical) from the part used as narrow being arranged toward the 
direction of a periphery of a semiconductor device. In addition, since each a bump's cross-section 
configuration is axial symmetry, it can be conventionally manufactured easily also in the manufacture 
process of the bump by the photolithography, plating, etc. 

[0016] It is characterized by for the semiconductor device of this invention according to claim 3 shifting 
a mutual train while said bump consists of two or more trains along the periphery edge of a 
semiconductor device, and being arranged alternately. 

[0017] Even when according to this invention a bump shifts a mutual train and two or more arrays are 
carried out alternately, it will spread in homogeneity so that a paste-like ingredient etc. may flow, and 
will respond to the request of the formation of a fine pitch of a bump. 

[0018] The liquid crystal displays with which the semiconductor device of this invention according to 
claim 4 was mounted are adhesives with which the ingredient of the shape of said shape of a paste and a 
film has conductivity, and the substrate for said semi-conductor mounting is characterized by being one 
substrate of the liquid crystal panel by which liquid crystal was ****(ed) between the substrates which 
counter, and the substrate made into one. 

[0019] According to this invention, it is lost that the conductive particle of breadth and the anisotropy 
electric conduction film (ACF) inclines toward homogeneity, or air bubbles are generated by checking 
the fluidity of the anisotropy electric conduction film (ACF) so that the anisotropy electric conduction 
film (ACF) which is the shape of a paste and a film-like ingredient may flow smoothly in the direction 
of a periphery of a semiconductor device. Moreover, also in the substrate for semi-conductor mounting 
made into one substrate of a liquid crystal panel, and one, in case thermocompression bonding of the 
semiconductor device is carried out, a possibility that load stress may start a substrate also disappears. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, quoting 
a drawing. In addition, it explains in order of the gestalt of the operation of a semiconductor device 
which has the bump of this invention, a bump's manufacture process, COG mounting of a semiconductor 
device that has a bump, mounting of the general semiconductor device IC, and MCM mounting. 
[0021] Two or more bumps Bl are formed in the semiconductor device IC. As gold (Au) is used and a 
bump Bl shows drawing 1 , one near bump array consists of single tiers along the periphery edge of a 
semiconductor device IC, and the bump array of the other side shifts a mutual train, and is alternately 
arranged while consisting of two or more trains along the periphery edge of a semiconductor device IC. 
The cross section of each bump's Bl configuration is an elliptical column type (gestalt of the 1st 
operation). That is, it is the column type which becomes bilateral symmetry with narrow toward the 
direction of a periphery of a semiconductor device IC. As such a bump's Bl example, like the above- 
mentioned elliptical one, as long as the cross section has the narrow streamline shape Rl of axial 
symmetry, as shown in drawing 2 , column type bump B-2 which is water drop-like is sufficient (gestalt 
of the 2nd operation). Furthermore, the configuration of such a bump Bl and B-2 may be the multilayer 
structure of an analog like the application shown in drawing 5 (a) and (b). And in order that all may 
wash away smoothly the shape of a paste and film-like ingredients, such as anisotropy electric 
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conduction film (ACF), in the direction of a periphery of a semiconductor device IC, the part used as 
narrow is arranged toward the direction of a periphery of a semiconductor device IC. 
[0022] Moreover, as a bump's B3 configuration is shown in drawing 3 , the column type of a long and 
slender rhombus configuration is sufficient as the cross section (gestalt of the 3rd operation), moreover, 
the above — as long as it is the column type which has the part R2 from which the cross section serves as 
narrow by the shape of a polygon long and slender in the direction of axial symmetry and its symmetry 
line like a long and slender rhombus configuration, as shown in drawing 4 , you may have the shape of a 
long and slender hexagon, and the other shape of a long and slender polygon (gestalt of the 4th 
operation). Furthermore, as such a bump B3 and B4, the configuration may be the multilayer structure of 
an analog like the application shown in drawing 5 (b) and (c). 

[0023] (A bump's formation process) Next, the bump Bl of the gestalt of each above-mentioned 
implementation, B-2, B3, and the formation process of B4 are explained. Generally, many approaches, 
such as an approach by the photolithography and plating or the approach of printing and forming a 
cream-like pewter on the bump who formed with a photolithography and plating, and the so-called 
imprint bump method, are learned as an approach of forming a bump in a semi-conductor wafer. Here, 
the example which produced the golden (Au) bump by the approach by the photolithography and plating 
explains. 

[0024] First, the photograph process of a film resist is performed to the opening 8 which vapor-deposits 
( drawing 6 (a)) and a barrier metal (Ti, Pd, Cr, Cu) completely to the field of the semi-conductor wafer 
1 1 which has Si3N6 protective coat ( drawing 6 (b)), next is formed at a back process ( drawing 6 (c)). 
The opening 8 of a film resist is formed so that a bump Bl may become an elliptical column type. The 
above-mentioned opening 8 is formed according to the configuration of the bump Bl of the gestalt of 
each above-mentioned implementation, B-2, B3, and B4. In addition, since each configuration of the 
bump Bl of the gestalt of each above-mentioned implementation, B-2, B3, and B4 is bilateral symmetry, 
it can be easily manufactured also in the manufacture process of the bump by the photolithography, 
plating, etc. 

[0025] Then, an acid etc. washes the opening 8 of a film resist, and as shown in drawing 6 (d), golden 
(Au) plating is formed in the above-mentioned opening 8. And after forming golden (Au) plating in the 
above-mentioned opening 8, a film resist is removed, barrier metals (Ti, Pd, Cr, Cu, etc.) are formed by 
etching, and the elliptical column type bump Bl is formed ( drawing 6 (e)). 

[0026] As mentioned above, the formation approach of the bump of the semiconductor device in the 
gestalt of this operation can be formed by the conventional general formation approaches, such as an 
approach by the photolithography and plating, and only the configurations of the opening 8 of a film 
resist differ. 

[0027] (COG mounting) COG mounting of the semiconductor device IC in the gestalt of each above- 
mentioned implementation is explained. First, as a liquid crystal display is shown in drawing 7 and 
drawing 8 , the semiconductor device DrIC is mounted in the mounting field 25 of the periphery section 
of liquid crystal panel LCD. Liquid crystal panel LCD is the reflective mold LCD using TFT which is 
the typical active component by which current use is carried out. In addition, the semiconductor device 
IC which makes a liquid crystal panel drive is called the driver DrIC for a drive (Driver IC, Driver LSI). 
[0028] If the 1st substrate (one substrate: AM substrate) 1 of liquid crystal panel LCD is larger than the 
substrate 13 of another side and both the substrates 1 and 13 are piled up for this reason, the mounting 
field 25 of the semiconductor device DrIC jutted out around the AM substrate 1 in part is formed. The 
circuit pattern 20 for semi-conductor mounting is formed in the mounting field 25 of this 1st substrate 1. 
In addition, as an AM substrate 1, the flexible substrate of the product made of synthetic resin besides a 
glass substrate may be used. 

[0029] The semiconductor device of the gestalt of this operation is mounted in the mounting field 25 of 
a semiconductor device DrIC through the adhesives 26 which have conductivity, as shown in drawing 
9 . Along the periphery side, the 1 st and the bump Bl of the gestalt of the 2nd operation, and B-2 
counter, and a large number formation is carried out at the rear-face side of a semiconductor device 
DrIC. Gold (Au) is used and, as for bump B-2 which is the electrode of the letter of a projection of this 
semiconductor device DrIC, the bump array is the same as the gestalt (what is shown in drawing 1 
thru/or drawing 5 ) of the 4th operation from the gestalt of the 1st operation. 

[0030] Pattern formation of the electrodes 21 and 22 linked to a semiconductor device DrIC is carried 
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outaround the circuit pattern 20 (both sides in drawing). An electrode 21 (****♦*) i s an input electrode 
and an electrode 22 (*****♦) is an output electrode. And the semiconductor device DrIC which makes 
liquid crystal panel LCD drive is mounted through the adhesives 26 which have conductivity. 
[0031] Although the adhesives 26 which have conductivity are the anisotropy electric conduction film 
(Anisotropic Conductive Film:ACF) 26, they may be electroconductive glue (conductive paste). 
Conductive particle 26a is distributed in the adhesives which have insulation, and the anisotropy electric 
conduction film (Anisotropic Conductive Film:ACF) 26 has conductivity in the thickness direction (the 
connection direction), has insulation in the direction of a field (longitudinal direction), and consists of 
conductive particle 26a and adhesives. The connection is heating sticking by pressure fundamentally, 
and conductive particle 26a takes charge of the function of electrical connection, and it takes charge of 
the function in which adhesives hold a pressure-welding condition. 

[0032] In the connection direction, it is destroyed by the sticking-by-pressure force, the anisotropy 
electric conduction film 26 carries out the coat of the insulating pellicular resin to the front face of 
conductive particle 26a, lower layer metal thin film and electrode contact, insulating pellicular resin 
flows while having a role of a protection sheet of the anisotropy electric conduction film 26, and 
insulation is maintained, even if it is not destroyed in a longitudinal direction but conductive particle 26a 
contacts. That is, after the anisotropy electric conduction film 26 is supplied with a configuration like a 
double-sided tape and sticks an adhesives layer side on a liquid crystal panel before a liquid crystal 
panel sticks it, it removes a separator, exposes an adhesives layer, mounts a semiconductor device DrIC 
after that (heating pressurization), stiffens the adhesives of the semiconductor device DrIC section, and 
obtains original adhesive strength. As insulating pellicular resin, Teflon (trademark) and PET (poly- 
ethylene terephtalate resin) are used. As adhesives, reliable thermosetting resin is also used besides 
thermoplastics. In addition, some which plated the metal thin film are shown in the front face of a 
macromolecule ball at conductive particle 26a. 

[0033] A circuit pattern 20 is a wiring group (bus wiring) which performs supply and current supply of 
the signal to a semiconductor device DrIC (drive driver), and pattern formation is possible for it to 
coincidence at a component process in the AM substrate 1 (AM-LCD). After the circuit pattern 20 of the 
gestalt of this operation forms the charge of aluminum lumber to 0. 1-0.2 micrometers of thickness by 
sputtering, by the photolithography, pattern NINGU of it is carried out and it is formed. Since the area 
rate of an input-electrode 21 and output-electrode 22 top of conductive particle 26a has moreover 
increased by the thickness whose anisotropy electric conduction film 26 is about 0.2 micrometers, it 
does not function as adhesives but is functioning as electric conduction film. In addition, the pad part of 
the edge of a circuit pattern 20 may be made into the same configuration as the configuration of the 
bump Bl of the gestalt of this operation, B-2, B3, and B4. 

[0034] Therefore, in mounting a semiconductor device DrIC in the AM substrate 1 which is a substrate 
for semi-conductor mounting, as shown in drawing 9 R> 9 (a), it continues throughout the mounting 
field 25 of the 1st substrate (AM substrate) 1, and supplies the anisotropy electric conduction film 26. 
[0035] Next, it mounts by having supplied the anisotropy electric conduction film 26 upwards, and 
carrying out thermocompression bonding of the semiconductor device IC in which alignment was 
carried out with the wearing machine, and the golden bump Bl (B-2, B3, and B4 are included) was 
formed ( drawing 9 (b)). In this case, the former, There was a case where conductive particle 26a of the 
anisotropy electric conduction film (ACF) 26 inclines, and spread around a bump Bl (B-2, B3, and B4 
are included), or air comes to be pushed in and air bubbles K were made (refer to drawing 12 ). 
However, with the gestalt of this operation, since the golden bump Bl formed in the semiconductor 
device IC is an elliptical column type etc., generating of breadth (refer to the arrow head in drawing 1 
and drawing 2 ) and the air bubbles K by the fluidity of the anisotropy electric conduction film (ACF) 26 
being checked like before is not produced so that the anisotropy electric conduction film (ACF) 26 may 
flow smoothly in the direction of a periphery of a semiconductor device IC. Therefore, the conductive 
particle of the partial anisotropy electric conduction film (ACF) short-circuits horizontally, or a 
possibility of making a semiconductor device and a substrate producing a crack by the difference in the 
coefficient of thermal expansion of a paste-like ingredient and air does not have it, either. In addition, in 
the case of column [ with which the cross section in the gestalt of the 2nd operation has the narrow 
streamline shape Rl of bilateral symmetry ] type bump B-2, still more smooth flow is secured along 
with the narrow streamline shape Rl. Moreover, although, especially as for COG mounting, the 
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inclination of a miniaturization and thin-shape-izing of a liquid crystal panel to the mounting field 25 is 
restricted, the bump Bl of the gestalt of each above-mentioned implementation and B-2 (B3 and B4 are 
included) can attain fine pitch-ization from the conventional rectangular parallelepiped or the forward 
circular-like bump B. 

[0036] By the way, in COG mounting, since the substrate for semi-conductor mounting was the AM 
substrate 1 made into one substrate of a liquid crystal panel, and one, when carrying out 
thermocompression bonding of the semiconductor device DrIC and paste-like ingredient 26 grade did 
not spread in the direction of a periphery smoothly, it has a possibility of becoming the load stress at the 
time of carrying out thermocompression bonding of the semiconductor device DrIC, and the yield of a 
direct liquid crystal panel might be influenced. However, when the anisotropy electric conduction film 
(ACF) 26 flows smoothly in the direction of a periphery of a semiconductor device DrIC by the 
semiconductor device DrIC which has the bump Bl of the gestalt of this operation, and B-2 (B3 and B4 
are included), load stress is mitigated and mounting which does not influence the yield of a liquid crystal 
panel is performed. 

[0037] (Mounting of the general semiconductor device IC) TAB (tape automatedbonding) which is the 
mounting method of the semiconductor device which used the adhesives which have conductivity 
although the mounting structure of the above-mentioned semiconductor device DrIC explained COG 
mounting to the example - it is applicable also to law and the mounting approach of the semiconductor 
device of the general circuit board. As the circuit board of the general circuit board, the flexible 
substrate of the product made of synthetic resin besides a glass substrate may be used. 
[0038] However, in general mounting of a semiconductor device IC, in order to secure the junction force 
of the semiconductor device IC besides the anisotropy electric conduction film (ACF) 26 or 
electroconductive glue (conductive paste), and a substrate 31, the resin for the closures may be enclosed. 
Below, the 3rd and the bump B3 in the gestalt of the 4th operation, and B4 are used. Ingredients, such as 
anisotropy electric conduction film (ACF) and electroconductive glue (conductive paste), etc. are 
supplied only on the bump Bl of a semiconductor device IC. After mounting this with heating / 
pressurization means, the resin 37 for the closures for securing these junction is slushed between a 
semiconductor device IC and a substrate 3 1, and how to stiffen this is explained. 
[0039] Drawing 10 is mounting process drawing of the semiconductor device IC with a bump, and 
shows how to mount the semiconductor device IC in which a bump B3 and B4 were formed in the 
substrate 31 for semi-conductor mounting. The sign 34 shows the circuit pattern on the substrate 3 for 
semi-conductor mounting. 

[0040] A semiconductor device IC is faced mounting in the substrate 3 1 for semi-conductor mounting. 
As shown in drawing 10 (a), the ingredient 36 of the shape of the shape of a paste, such as anisotropy 
electric conduction film (Anisotropic Conductive Film:ACF) and electroconductive glue (conductive 
paste), and a film is imprinted only on the bump B3 of a semiconductor device IC, and B4. Alignment is 
carried out with a wearing machine and the semiconductor device IC in which the golden bump B3 was 
formed is mounted by thermocompression bonding ( drawing 10 (b)). Next, the resin 37 for the closures 
for securing these junction is slushed between a semiconductor device IC and a substrate 3 1, and this is 
stiffened. 

[0041] Since the golden bump B3 and B4 which were formed in the semiconductor device IC are the 
column type of the rhombus configuration where that cross section is long and slender when the resin 37 
for these closures is slushed, the fluidity of the resin 37 for the closures is not checked like the bump B 
of the conventional rectangular parallelepiped. Therefore, generating of the air bubbles K by the fluidity 
of a paste-like ingredient being checked like before is not produced. In addition, in the case of bump B4 
in the gestalt of the 4th operation which has the part R2 from which the cross section serves as narrow 
by the shape of a long and slender polygon of bilateral symmetry, flow still more smooth than the thing 
of the gestalt of implementation of the above 3rd is secured. 

[0042] (MCM mounting) Next, mounting used for the multi chip module (henceforth MCM) which 
carries out the modularization of two or more semiconductor devices IC, and mounts them is explained. 
[0043] As shown in drawing 1 1 (a) and (b), two or more semiconductor devices IC are mounted in the 
module substrate 41, respectively. In this case, it is mounted through the adhesives 26 which have the 
conductivity of the anisotropy electric conduction film (ACF) etc., and MCM is completed. Here, the 
above-mentioned golden bump Bl and a circuit pattern 45 are joined through the adhesives 26 which 
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have conductivity. It seems that namely, air bubbles K are not generated when a paste-like ingredient 
etc. flows smoothly in the direction of a periphery of a semiconductor device IC even if it faces MCM 
mounting of the gestalt of this operation. Then, MCM is joined to the mother substrate 43 with other 
electronic devices 42. In this case, a bump is formed with a pewter, it considers as the so-called pewter 
bump 44, melting solidification of the pewter bump 44 is carried out by the reflow, and it connects with 
the electrode of a substrate (it corresponds to the 1st conventional approach). In addition, in case it joins 
to the mother substrate 43, you may join using the adhesives 26 which have conductivity. 
[0044] 

[Effect of the Invention] Since it has the configuration and directivity from which a bump becomes 
narrow toward the direction of a periphery of a semiconductor device, the semiconductor device 
concerning this invention will spread in homogeneity so that a paste-like ingredient etc. may flow 
smoothly in the direction of a periphery of a semiconductor device. Therefore, it becomes possible to 
generate air bubbles, not to produce the situation [ like ] and to attain a bump's fine pitch-ization 
moreover. 

[0045] Since it has the configuration from which a bump becomes narrow toward the direction of a 
periphery of a semiconductor device, the liquid crystal display with which the semiconductor device 
concerning this invention was mounted will spread in homogeneity so that a paste-like ingredient etc. 
may flow smoothly in the direction of a periphery of a semiconductor device. Therefore, also in COG 
mounting, the load which is not made to produce the situation which generates air bubbles and is 
moreover applied to one substrate of a liquid crystal panel is mitigated, and it becomes possible to offer 
the liquid crystal display with which the semiconductor device with high junction dependability was 
mounted. Moreover, it becomes possible to attain a bump's fine pitch-ization in COG mounting as which 
a miniaturization and thin shape-ization are required. 
[0046] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view in which drawing showing the semiconductor device of the gestalt 
of operation of the 1st of this invention and (a) show the top view, and (b) shows the bump. 
[Drawing 2] It is the perspective view in which drawing showing the semiconductor device of the gestalt 
of operation of the 2nd of this invention and (a) show the top view, and (b) shows the bump. 
[Drawing 3] It is the perspective view in which drawing showing the semiconductor device of the gestalt 
of operation of the 3rd of this invention and (a) show the top view, and (b) shows the bump. 
[Drawing 4] It is the perspective view in which drawing showing the semiconductor device of the gestalt 
of operation of the 4th of this invention and (a) show the top view, and (b) shows the bump. 
Prawing 5] The perspective view showing the bump of the application of the gestalt of each above- 
mentioned implementation 

[Drawing 6] Drawing explaining the formation process of the bump of the gestalt of each above- 
mentioned implementation 

Prawing 7] The perspective view showing the mounting structure of the semiconductor device of the 
liquid crystal display of this invention 

Prawing 8] The sectional view showing the liquid crystal display of the gestalt of top Norikazu 
operation 

Prawing 9] The sectional view showing the process of COG mounting 

Prawing 10] The sectional view showing the mounting process of a general semiconductor device 
Prawing 11] For drawing showing the example of MCM mounting, and (a), the top view and (b) are 
the sectional view. 

Prawing 12] Drawing showing the example of the conventional semiconductor device 
Prawing 13] Drawing showing the example of the conventional semiconductor device 
Pescription of Notations] 

1, 31, 41, 43 Substrate for semi-conductor mounting, 
8 [ ] Opening of Film Resist, 
11 [] Semi-conductor Wafer, 
20 34 Circuit pattern 

25 [ ] Mounting Field, 

26 36 Adhesives which have conductivity (paste-like ingredient), 
26a [ ] a conductive particle, 

37 [ ] Resin for Closures, 
B,Bl,B-2, B3, B4 Bump, 
IC, DrIC Semiconductor device, 
Rl Narrow streamline shape, 

R2 Part which serves as narrow by the shape of a long and slender polygon 
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CLAIMS 



[Claim(s)] 

[Claim 1] For the above-mentioned bump, the cross section is the semiconductor device which the cross 
section is the column type with which it has an elliptical column type or the narrow streamline shape of 
bilateral symmetry in the semiconductor device which has the bump mounted in the substrate for semi- 
conductor mounting through the ingredient of the shape of the shape of a paste, and a film, and is 
characterized by arranging the part used as narrow [ these ] toward the direction of a periphery of a 
semiconductor device. 

[Claim 2] It is the semiconductor device which is the column type which has the part from which the 
above-mentioned bump becomes narrow in the semiconductor device which has the bump mount in the 
substrate for semi-conductor mounting through the ingredient of the shape of the shape of a paste , and a 
film by the shape of a polygon with the column type of the rhombus configuration where of the cross 
section is long and slender or its cross section long and slender , in the direction of axial symmetry and 
its symmetry line , and is characterize by to be arrange the part used as narrow [ these ] toward the 
direction of a semiconductor device of a periphery . 

[Claim 3] Said bump is a semiconductor device according to claim 1 or 2 characterized by shifting a 
mutual train and being alternately arranged while consisting of two or more trains along the periphery 
edge of a semiconductor device. 

[Claim 4] It is the liquid crystal display with which the semiconductor device according to claim 1 to 3 
which the ingredients of the shape of said shape of a paste and a film are the adhesives which have 
conductivity, and is characterized by the substrates for said semi-conductor mounting being one 
substrate of the liquid crystal panel by which liquid crystal was ****(ed) between the substrates which 
counter, and a substrate made into one was mounted. 
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